fulfilling this goal, the oil pollution liability regime has achieved great success. 3 The success of the oil pollution liability regime in guaranteeing adequate compensation can be attributed to its various insurance provisions. It not only imposes compulsory insurance on ship-owners but also requires them to carry a certificate of insurance as proof. The regime then ensures oil pollution victims access to insurance proceeds by allowing them to bring direct action against the insurers.
To further guarantee adequate compensation, it creates various compensation funds, contributed mainly by the oil industry. Under the international liability regime, there are two such funds: the International Oil Pollution Compensation Fund (IOPC) and the Supplementary Fund. Additional funds exist in North America: in Canada, the Ship-Source Oil Pollution Fund (SOPF) 4 covers oil pollution damage not recoverable under the international regime; and in the United States, the Oil Spill Liability Trust Fund (OSLTF) 5 provides compensation above and beyond ship-owners' liability under the Oil Pollution Act of 1990 (OPA). 6 These funds function as an additional tier of insurance against oil pollution damage.
3. The problem with compensation as the primary goal is that it ignores the possible effect of law on the behavior of liable parties in reducing pollution incidents. Consequently, the primary focus of the states' representatives during the negotiation of the CLC and the Fund Convention was on who should pay for oil pollution damage instead of who could be induced through liability to reduce the damage. See Although the OPA is similar in structure to the international liability regime, the OPA's scope is wider than that of the international regime.
6. 33 U.S.C. § § 2701-2761.
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Though intended mainly to provide adequate compensation, these insurance provisions also incidentally lead to improved deterrence. This is because insurance premiums needed for the above-mentioned insurance arrangements will roughly reflect the compensation paid to oil pollution victims; higher compensation will entail higher premiums. Higher premiums will in turn induce insured ship-owners and the oil industry towards a heightened standard of care so that they pay less in premium. This incidental effect of insurance arrangements explains at least partly why incidents of oil pollution are on the decline. 7 The main focus of this article is to prove how the above insurance arrangements under the oil pollution liability regime have made it a very effective liability regime both in terms of compensation and deterrence (the effect of deterrence being the reduction of oil pollution incidents). As these two concepts would be repeated throughout the article, brief discussion of their relative weight as goals of liability law may not be out of place here. Although both compensation and deterrence are legitimate goals of liability law, 8 the latter is the more important goal between the two. In fact, under economic analysis of liability law, which is used quite extensively in this article, deterrence is the primary goal of liability law due to its effect on the reduction of future incidents of liability. 9 Fewer incidents will lower social loss and thus will improve total social welfare/utility. On the other hand, compensation transfers money from one party to another without any change in the total social welfare.
Of course, when compensation is paid by a party at fault, as is the case in most situations of liability, that party is also deterred from similar acts or omissions in the future. However, the goal of adequate compensation can also be achieved without any improvement on deterrence.
This may happen when compensation comes from a source/party not liable for an incident (e.g., various funds under oil pollution liability regimes; they are funded by oil companies and not by liable ship-owners) or when insurance covers the loss suffered by the insured, though caused by a third party. 10 After a brief outline of the international oil pollution liability regime in Part I, Part II analyzes the success of the liability regime in providing adequate compensation through its various innovative insurance arrangements. Where relevant, the article will also compare similar insurance arrangements in other maritime liability laws. Part III briefly examines the connection between the above-mentioned insurance arrangements and the reduction of oil pollution incidents worldwide.
I. OIL POLLUTION LIABILITY REGIME IN SHORT
Prior to 1969, there was no special liability law for oil pollution damage. 11 Historically, oil pollution liability was not a distinct heading of ship-owners' liability.
Parties suffering damage due to oil spills could claim compensation under the common law principles of negligence, trespass, nuisance, and strict liability. 12 Ship-owners could limit their liability under the general maritime liability law. 13 In the aftermath of the Torrey 13. In international maritime settings, ship-owners' general liability law was at that time contained in the International Convention Relating to the Limitation of the Liability of Owners of Sea-Going Ships, Oct. 10, 1957, 52 U.K.T.S. (1958) , available at http://www.fco.gov.uk/resources/en/pdf/treaties/ TS1/1968/52. The liability was fault-based and the limit was calculated on the basis of 1,000 gold francs (US$67) per ton for property damage and 2,000 francs Canyon incident in 1967, the international community realized the inadequacy of general maritime law in covering the expenses of devastating oil pollution damage. 14 The international community adopted a specific liability regime to address the problem of inadequate compensation for oil pollution. This regime now comprises the CLC and the Fund Convention. 15 The CLC deals with ship-owners' liability, which is strict but limited in amount, while the Fund Convention created the IOPC Fund to provide for oil pollution damage when compensation from shipowners is either inadequate or unavailable. That said, the Fund's compensation is limited as well, albeit at a higher ceiling.
The combined maximum limit of compensation under the CLC and the Fund Convention is SDR 16 17. See CLC, supra note 1, at art. V, para. 1; Fund Convention, supra note 1, at art. 4, para. 4. Under the CLC, the calculation is based on the tonnage of ships and ship-owners' maximum liability is SDR89.77 million. However, for ships with 5,000 gross register tons (grt) or less, the limit is SDR4.51 million. Any ship above 5,000 grt may incur additional liability of SDR631 per ton, but the total cannot exceed SDR89.77 million. It is noteworthy that one grt is equivalent to 100 cubic feet of enclosed space in a ship.
18 19 It is now very unlikely that liability for oil pollution damage from any one incident will exceed the Supplementary Fund's limit. The U.S. is not a party to any of these international conventions. Canada is party to both the CLC and the Fund Convention, 20 including its 2003 Protocol, 21 and implements the law through its Marine Liability Act. 22 The U.S. played a leading role during the negotiation of the CLC and the Fund Convention and the 1984 Protocols to these conventions 23 but did not ratify them, objecting to their inadequate liability limit and preemption of U.S. state laws. 24 Until 1990, the U.S. enacted numerous federal acts to deal with both general and specific geographic oil pollution damage. 25 27. The Deepwater Horizon oil spill in the Gulf of Mexico is the largest oil spill incident not only in the United States but also in the world. An estimated 4.9 million barrels (over 671,000 tons; 7.3 barrels = 1 ton) of crude oil escaped from the leaked well from April 20 to mid-July, 2010, when it was finally capped. See Ronen Perry, The Deepwater Horizon Oil Spill and the Limits of Civil Liability, 86 WASH. L. REV. 1, 3 (2011). Technically, it may not be vesselsource oil pollution because almost all the oil spilled from the leaked well. However, some of the oil may have spilled from the Deepwater Horizon, a mobile offshore drilling unit (MODU). The unit may be termed as a "vessel" under the OPA because the Act defines vessel very broadly to include any "watercraft or other artificial contrivance used, or capable of being used, as a means of transportation on water." 33 U.S.C. § 2701 (2006) (emphasis added). Although the structure was attached to the seabed at the time of explosion, it was capable of transporting the drilling equipment on navigable water. In addition, the structure and the well together would be an "offshore facility" and such a facility is subject to the OPA. The OPA defines an "offshore facility" as "any facility of any kind located in, on, or under any of the navigable waters of the United States, and any facility of any kind which is subject to the jurisdiction of the United States and is located in, on, or under any other waters, other than a vessel or a public vessel. The scope of the OPA is broader than the international regime in terms of vessel types 29 and polluting oil. 30 Ship-owners' liability under the Act is also higher than their liability under the CLC, especially for larger ships. 31 The right to limit liability can also be denied more easily under the OPA than under the CLC. Unlike the international regime, there is no maximum ceiling on ship-owners' liability under the OPA other than the per ton limit; 32 liability increases in proportion to the increased tonnage and can never be less than US$3,000 per ton for single-hull tankers or US$1,900 per ton for double-hull tankers. 33 In http://www.huffingtonpost.com/2011/04/19/nil-baby-nil-congress-fai_n 851274.html.
29. "Vessel" is defined in the OPA to include "every description of watercraft or other artificial contrivance used, or capable of being used, as a means of transportation on water, other than a public vessel." 33 U.S.C. § 2701(37) (emphasis added). On the other hand, in the CLC and the Fund Convention, vessel is defined to include only oil tankers and other ships which are adapted to carry oil and are actually carrying oil. See CLC, supra note 1, at art. I, para. 1; Fund Convention, supra note 1, at art. 1, para. 2 (adopting the same definition by cross-reference to the CLC). As discussed in the previous note, the Deepwater Horizon unit would be considered a vessel under the OPA but not under the international oil pollution regime because the mobile drilling unit was neither an oil tanker nor a ship "adapted to carry oil."
30. While the international regime covers only pollution from "persistent oil" such as crude oil, fuel oil, heavy diesel oil, and lubricating oil, CLC, supra note 1, at art. I, para. 5, the OPA includes pollution damage occurring both from persistent and non-persistent oil. 33 U.S.C. § 2701(23). The OPA also includes non-petroleum oil such as vegetable oil and animal fat. See Kiern, supra note 12, at 509.
31. This is because per ton liability for oil pollution from a tanker cannot be less than US$3,000 for a single-hull tanker or US$1,900 for double-hull tankers. 
II. ADEQUATE COMPENSATION THROUGH VARIOUS INSURANCE ARRANGEMENTS
Oil pollution liability regimes under both the international system and the U.S. domestic laws have proven to provide adequate compensation in most of the actual oil pollution cases. Since the adoption of the OPA, no oil pollution incident in the U.S. has exceeded the combined limit of ship-owner's liability and that of the OSLTF. 35 Although oil pollution damage in some of the incidents falling under the CLC and Fund Convention did exceed their earlier combined limit, 36 it is highly unlikely that damage from any future incident will do so especially in a country which is party to the Supplementary Fund Protocol.
The success of oil pollution liability regimes in providing adequate compensation can be attributed to their various appear in the IMO's Legal Committee's draft. It was proposed in the 1969 IMO conference by the UK delegation and the proposal was probably inspired from a similar measure in the tanker-owners' private agreement, TOVALOP, designed to provide for governments ' (2007) , available at http://www.gao.gov/cgibin/getrpt?GAO-07-1085. However, GAO now fears that claims to the OSLTF fund following the incident of the Deepwater Horizon oil spill may well exceed the US$1 billion limit. This limit applies to all the money paid from the OSLTF even though some of the payments are later reimbursed by the responsible parties under the OPA. Therefore, GAO recommended that Congress amend the provisions of the OPA to calculate the limit of $1 billion based on net expenditures (i.e., expenditures after deducting the reimbursed amount from responsible parties). insurance arrangements as well as the higher limit on shipowners' liability. The word "insurance" is used in this article in its wider sense-that is, any guaranteed source of compensation for victims of oil pollution damage. Thus, not only does shipowners' actual insurance come within the term but the compensation from the IOPC Fund, the Supplementary Fund, the SOPF, and the OSLTF also fall under the term since the common goal of these funds is to provide for adequate compensation against oil pollution damage. These funds collect contributions or premiums from the companies which receive oil transported by sea, while ship-owners pay the premium for their liability insurance against oil pollution liability. The following is an analysis of how various insurance arrangements in the international oil pollution liability regime led to its success in providing adequate compensation for oil pollution damage.
A. Compulsory Insurance
The most important provision in the oil pollution liability regime in regard to adequate compensation is the provision of compulsory insurance up to the maximum liability limit of a shipowner under the CLC. 37 The concept of compulsory insurance was quite revolutionary in maritime law at the time of the adoption of the CLC, although it was not without precedent. 38 37. Under the CLC, owners of tankers over 2,000 grt are required to carry insurance. CLC, supra note 1, at art. VII, para. 1. In comparison, under the OPA, insurance is compulsory on any ship over 300 grt. 26 U.S.C. § 2716(c)(2) (2006). Although the provisions give ship-owners the option to have other financial security or guarantees instead of insurance, they all function like insurance in terms of their effect-guaranteed compensation against oil pollution damage. Consequently, this article treats them all as insurance in their functional sense. Proceeds from these insurance mechanisms are exclusively available for oil pollution compensation. See CLC, supra note 1, at art. VII, para. 9. Before the oil pollution liability regime took effect, compulsory insurance had been in existence for quite some time in some nonmaritime liability laws such as laws on automobile accident and workmen compensation. The usual explanation of compulsory insurance is that it secures the provision of adequate compensation against certain unforeseeable accidents. 39 The provision of compulsory insurance is the key element for the continuous success of oil pollution liability regimes. Without compulsory insurance, the imposition of liability, no matter how high the liability limit, may prove useless due to the ability of a ship-owning company to hide behind its "corporate veil." 40 Together with the provision of direct action against the insurer, compulsory insurance guarantees the availability of compensation up to the required insurance amount regardless of a corporation's ability to shelter its assets.
Compulsory insurance forces potentially liable parties to buy insurance up to the required limit. These potentially liable parties may otherwise decide not to buy insurance because their total assets would be less than their maximum liability. 41 Empirical studies in automobile insurance have borne out this observation. Those studies showed that the number of uninsured motorists can be as high as 20 percent in states with no 39. Although compulsory insurance is mainly thought of as providing protection for the victims of accidents, it also protects the injurer at the same time from the ruinous effect of high liability. See Richardson v. Pitt-Stanley, [1995] QB 123 (Eng.). In Richardson, Stuart-Smith L.J. rationalized the provision of compulsory workmen compensation insurance as a protection for employers by saying that "a small or even medium-sized employer may be faced with disastrous consequences for his business . . . if he is faced with a large claim by an injured workman, which will make large inroads into his resources." Id. at 131. In the same case, the dissenting justice, Sir John Megaw, opined that the insurance was made compulsory for the "protection to a particular class of individuals, the employees. compulsory insurance as compared to one percent in states with compulsory insurance. 42 Although it may be a rare incident when the liability of a shipping company would exceed its real assets, the company may artificially keep its assets low through forming corporate subsidiaries. A ship-owning company can, and usually does, form a separate corporation for each ship in its fleet. This has the practical effect of limiting liability to the value of the ship, 43 which may be zero in cases of accidents where the ship is a total loss. 44 The practice of forming one-ship companies is widespread in the shipping industry, 45 with the practical consequence of this being that the liability of the corporation may be limited to the "congeries of wooden planks or pieces of iron. 43. Even though a ship's liability is calculated on the basis of its tonnage under general maritime law today, in the absence of compulsory insurance the only asset a plaintiff can get a hold on may be the damaged ship.
44. In the case of the Deepwater Horizon oil spill of April 2010, the mobile offshore drilling unit completely sank after burning for three days. Transocean Ltd., the company owning the unit, filed for limitation of liability petition. See 46 U.S.C. § 30505. The limit of a ship-owner's liability is the value of the vessel after the incident and the pending freight. The company sought to limit its liability to its pending freight (US$26.7 million) from the lessee of the unit, an affiliate of British Petroleum (BP). Even if Transocean succeeds in its petition, the limit under the Limitation of Liability Act would not apply to the claims falling under the OPA. Only the non-OPA claims such as personal injury would be limited. . 1969) ; Kiern, supra note 12, at 503. The corporate structure of the Torrey Canyon also illustrates the concept of hiding behind the "corporate veil" in its extreme. There, the ship was registered in Liberia and owned by a Bermudian company, the Barracuda Tanker Corporation, which was a corporate subsidiary of the Union Oil, an American
The goal of adequate compensation requires that all ships carry insurance regardless of whether the flag state of a ship is party to the international oil pollution liability regime. To achieve this goal, the CLC imposes an obligation on state parties to ensure that both local ships 48 and foreign ships above 2,000 grt carry insurance before entering ports or off-shore terminals of a contracting state. 49 This requirement neutralizes any competitive advantage that a ship from a non-contracting state may have over ships from contracting states. The provision is quite innovative in the sense that it forces ships from noncontracting states to purchase compulsory insurance if they wish to trade in a contracting state to the CLC.
Traditionally, a ship is obliged to follow the law of its flag state; coastal and port states cannot usually impose their laws on a foreign vessel. 50 The principle of flag state supremacy over port or coastal states gives ships of a state with less stringent maritime laws some competitive advantage over ships from states with stricter laws. 51 For example, in the absence of the above provision, a state might decide not to become a party to the CLC so that the ships from that state do not incur the cost of compulsory insurance, thereby gaining a competitive advantage over ships from states that are party to the CLC. The obligation to carry compulsory insurance under the CLC removes the incentive for ship-owners to register their ships in so-called "flags of convenience" in an attempt to avoid the cost of insurance. In other words, when it comes to compulsory insurance for oil pollution liability, these ships cannot avoid purchasing such insurance by hiding behind a flag state not party to the CLC. 52 company. The ship was then bareboat-chartered to the Union Oil, which in turn voyage-chartered it to the British Petroleum, a UK company. See M'GONIGLE & ZACHER, supra note 3, at 149-50; TAN, supra note 11, at 288-89.
48. CLC, supra note 1, at art. VII, para. The success of the international oil pollution liability regime in providing adequate and secured compensation inspired the international community and the IMO to adopt similar insurance arrangements in other maritime liability law conventions. For example, the convention on compensation for passengers' personal injury or death as well as for personal property damage and loss, 53 the conventions on compensation for loss or damage from hazardous and noxious substance (HNS) and from bunker oil 54 pollution (Bunker Convention), all now have provisions for compulsory insurance. 55 In fact, there were attempts to include similar provisions covering all areas of maritime liability law via amendment of the 1976 Liability Convention during the negotiation of its 1996 Protocol. 56 Although the 1976 Liability Convention and its predecessors 57 do not provide for compulsory insurance, a shipowner may still be required to carry insurance up to the liability limits of these conventions when the Bunker Convention applies to the ship. This is because the Bunker Convention imposes compulsory insurance for oil pollution from bunkers of non- tankers, 58 and the maximum amount of compulsory insurance for bunker oil pollution is set at the liability limit under the 1976 Liability Convention or its 1996 Protocol. 59 Consequently, when a country is a signatory to the Bunker Convention, 60 ships registered in that country are automatically required to carry insurance up to the liability limit of the general maritime liability conventions. Even when a ship is not registered in a contracting state to the Bunker Convention but wants to enter the ports of a contracting state, it has to carry such insurance. 61 Since the claimants for bunker oil pollution and for other maritime liabilities have to share the same liability fund, 62 the existence of compulsory insurance for bunker oil pollution also ensures compensation for all other types of maritime liability. Such liabilities include, inter alia, liability for cargo loss or damage. 63 As a result, compulsory insurance for bunker oil pollution also guarantees compensation for cargo liability claimants despite the fact that the conventions on cargo liability do not require compulsory insurance. 64 In short, the provision of 58. Oil pollution from the bunkers of tankers is already covered by the CLC. The CLC defines "oil" as any "persistent hydrocarbon mineral oil such as crude oil, fuel oil, heavy diesel oil and lubricating oil, whether carried on board a ship as cargo or in the bunkers of such a ship." CLC, supra note 1, at art. I, para. 5 (emphasis added).
59. Bunker Convention, supra note 55, at art. 7.1. Insurance is required for any ship over 1,000 grt.
60. The Bunker Convention entered into force on November 21, 2008. See Bunker Convention, supra note 55.
61. See Bunker Converntion, supra note 55, at art. 7, para. 12; CLC, supra note 1, at art. VII, para. 11. Like in the CLC, this provision also checks the competitive advantage of a ship flying the flag of a non-contracting state over the ships from contracting states. See ZHU, supra note 57, at 34.
62. This is because unlike the liability for oil pollution under the CLC or for pollution under the HNS Convention, the Bunker Convention does not envisage an exclusive fund for bunker oil pollution. Liability for bunker oil pollution is treated equally with other liabilities of a ship-owner under general liability conventions. See CLC, supra note 1, at art. VII, para. 9; HNS Convention, supra note 55, at art. 12, para. It can thus be said that compulsory insurance has become a feature common to almost all types of maritime liability. 65 The HNS Convention, however, is not yet in force 66 so there is no compulsory insurance for liability arising from an accident involving hazardous and noxious substances except when such claims fall under the general maritime liability law.
B. Direct Action against Insurers
The object of ensuring adequate compensation to oil pollution victims is further strengthened by the provision of direct action against the insurer of a liable ship-owner. 67 This is a major departure from traditional insurance policy under which a third party may not bring an action against the insurer because insurance is a contract between the insurer and the insured shipowner. Therefore, there is no privity of contract between the insurer and a third party victim. This is especially the case in indemnity insurance as opposed to mere liability insurance. 65. However, claimants for non-bunker oil pollution may encounter difficulties to obtain compensation despite compulsory insurance because they would not be able to bring direct action against the insurer. See infra, text accompanying discussion on direct action against insurers. Although the purpose of both liability and indemnity insurance is the same-i.e., protection against the financial burden of third party liability-indemnity insurance, particularly the type provided by the ship-owners' liability insurers (Protection and Indemnity [P&I] clubs), is strictly based on a "pay-to-be-paid" policy. 69 An insured ship-owner has to first pay out the victim in order to claim indemnification from the insurer. The oil pollution liability regime has changed this practice by affording the pollution victims the right to bring direct action against insurers. 70 Compulsory insurance would be of no use to a victim of oil pollution if insurers could deny compensation to victims of oil pollution by pleading policy defenses or exceptions against insured ship-owners. 71 Commensurate with its primary goal of adequate compensation, the oil pollution liability regime prevents insurers from invoking an insured's breach of contractual obligations, such as arguing failure to pay premium to deny insurance benefits to victims of oil pollution. The CLC stipulates that insurers cannot avail themselves of any defense against a pollution victim which they could otherwise raise against the insured. 72 The only exception to the above rule is the defense of willful misconduct of the insured; 73 however, an insurer never has to pay more than the liability limit under the CLC even when the insured ship-owner would be unable to use its right to limit liability due to certain conduct which may not necessarily amount to willful misconduct. Again inspired by the success of the oil pollution liability regime in providing adequate compensation, the IMO incorporated the provision of direct action against the insurer into other maritime liability conventions such as the HNS Convention, the Athens Convention, and the Bunker Convention. 75 As discussed earlier, compulsory insurance has incidentally become a feature of all maritime liability laws through the Bunker Convention. This, however, cannot be said with regard to direct action against insurers. When compulsory insurance in the amount of the general liability fund exists against combined liability for both bunker oil pollution and other liability claims, only claimants for bunker oil pollution liability can bring a direct action against the insurer. 76 This is because the basis of non-bunker oil pollution claims are in the general liability conventions, which do not contain provisions allowing direct action. The basis for bunker oil pollution liability is, of course, the Bunker Convention with its provision on direct insurance.
Direct action against an insurer as well as compulsory insurance should be included in general liability conventions, if adequate compensation is thought to be a desirable goal of other maritime liability laws as well. Although adequate compensation damage, or recklessly and with knowledge that such damage would probably result." Ship-owners' personal acts or omissions to cause pollution damage do not appear to be a defense for an insurer against a pollution victim's claims. In this respect, willful misconduct seems to be a more serious offense than a personal act or omission with the intent to cause damage. Yet, for the purpose of denying the right to limited liability, willful misconduct appears to be a lesser fault than personal act or omission because the latter -and not the formerdeprives the ship-owner the right to limit liability. In practice and in their ordinary meaning, they may be one and the same thing. In that case, there seems to be some contradiction or oversight in article VII, paragraph 8 of the CLC because one act is a defense and the other is not. Similar comments can be made also with regard to "reckless conduct," the other conduct barring the right of limitation. However, if this conduct also amounts to willful misconduct, victims of pollution would lose the right of direct action against insurers more often than would be the case otherwise.
75. See HNS Convention, supra note 55, at art. 12, para. 8; 2002 Athens Convention, supra note 53, at art. 5, para. 10; Bunker Convention, supra note 55, at art. 7, para. 10.
76. Bunker Convention, supra note 55, at art. 7, para. 10.
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per se should not be the goal of liability law, 77 adequate compensation through compulsory insurance and direct action may enhance the deterrence purpose of liability law. 78 Without compulsory insurance and direct action, there is the possibility that a ship-owner may escape its liability, which may in turn lead the ship-owner to reduce its level of care. Ship-owners and their liability insurers, the P&I clubs, 79 are naturally opposed to the inclusion of compulsory insurance and direct action provisions in general maritime liability laws like the 1976 Liability Convention. They may argue that such provisions are not feasible in non-oil pollution liability regimes because of the diverse nature of cargo on non-tankers and the lack of insurability for such cargo.
These arguments are tenuous because ship-owners already have insurance against these types of liability through their P&I clubs. There may not be any need to change the present insurance arrangements at all. All that would be needed is to make compulsory what ship-owners always purchase voluntarily and then to secure the benefit of existing insurance for liability claimants through direct action against the insurer. As mentioned earlier, compulsory insurance forces shipowners, who try to escape liability through the "corporate veil," to buy insurance. Direct action, on the other hand, ensures that the intended beneficiaries will in fact have access to the proceeds of the compulsory insurance.
77. See supra text accompanying notes 8 and 9; see also SHAVELL, supra note 9, at 267-69, 635-38.
78. It is noteworthy here that compensation does not affect the goal of deterrence if compensation is fully borne by the party who can cost-effectively prevent or reduce oil pollution. On how to balance both deterrence and compensation goals through liability law, see 
C. Certificate of Insurance
Compulsory insurance and direct action against insurers may fail to guarantee adequate compensation if ship-owners can avoid verification by state authorities of insurance.
In order to facilitate such verification, ship-owners are required to carry on board proof of insurance in the form of an insurance certificate. 80 A state party to the CLC can deny entry to a port or terminal installation any ship without a certificate. 81 Traditionally, a flag state issues the various certificates a ship is required to carry. 82 However, for insurance certification under the CLC, the flag state must be a party to the CLC for its certification to be acceptable to other CLC state parties. 83 A ship from a non-CLC state wishing to trade in a state party to the CLC has to obtain the certificate from a CLC state. This provision has effectively checked the possibility of a certificate by a flag state without properly verifying the existence of insurance and the financial viability of the insurer. The provision also indirectly induces states to become parties to the CLC so that they can issue the certificate to their own ships in order to enable them to trade with major oil-importing countries, 84 most of whom are parties to the CLC/Fund Convention regime with the notable exception of the United States. 85 In order to further ensure that 
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insurance does not exist only on paper, a contracting state, when in doubt about the financial capability of an insurer, can consult with the certificate-issuing contracting state. 86
D. Insurance through the IOPC Fund
The primacy of the goal of adequate compensation over that of deterrence under the international oil pollution liability regime is most obvious in its creation of the IOPC Fund.
As contributions to this fund come exclusively from cargo ownersi.e., the oil industry and not ship-owners -the question of deterrence seems to be irrelevant. If oil pollution incidents arise as a result of negligence, whether human or mechanical, it will be almost without exception the negligence of ship-owners or their employees. 87 Despite the absence of any direct deterrence effects from this provision, the creation of the IOPC Fund serves the oil pollution liability regime's stated purpose of adequate compensation by providing for a second layer of insurance protection against pollution damage.
As a second layer of insurance, the IOPC Fund provides compensation only if a victim of oil pollution damage is unable to obtain full compensation from ship-owners for one reason or another despite the above insurance arrangements. The IOPC Fund provides compensation when compensation from the owner of the involved ship is either unavailable 88 or inadequate. 89 The first scenario may occur in the unlikely event that both a ship-86. CLC, supra note 1, at art. VII, para. 7. 87. Although it is true that a shipping incident involving oil as cargo may cause more damage to third parties and the environment than shipping incidents involving non-oil cargo, there is no logic in putting the blame on owners of the cargo (i.e., oil companies) since damage such as this will not improve deterrence. Despite this, during the negotiations of the CLC and the Fund Conventions, some delegates argued to impose liability on cargo owners. For example, according to the Danish delegate in the 1969 conference, "Maritime transport was not dangerous in itself: it was only dangerous if the goods carried were dangerous and it was therefore normal to impose liability on the cargo for any damage caused to a third party. The industry which made a profit from that business should also accept the risks entailed. owner and its liability insurer go bankrupt. 90 The second and more likely scenario arises where the ship-owner has limited liability. In fact, most cases involving compensation from the IOPC Fund in the past arose due to the inadequacy of shipowners' liability limit. 91 The contributions to support the IOPC Fund come collectively from cargo interests, meaning the oil companies who receive oil via the sea from contracting states to the Fund Convention. 92 The contribution mechanisms of the oil-receiving companies to the Fund are comparable to the premium paid by ship-owners to their mutual protection and indemnity insurance (P&I) clubs. In both cases the total contribution is calculated on the basis of the Fund's or the P&I club's annual oil pollution liability payouts to pollution victims. The only difference is that while the P&I clubs take into account the claim history and/or care level of each ship-owner for the calculation of that individual ship-owner's contribution, the IOPC Fund does not and cannot consider these factors in determining the levies it imposes on each contributing oil company. 93 The single factor for purposes of calculating the contributions of an individual oil company is the amount of its total oil-receipt via sea transport. 94 92. Fund Convention, supra note 1, at art. 10. 93. This is simply because there is hardly anything an oil company can do to reduce accidental oil spills from ships except that the company may take some care to choose seaworthy ships for the carriage of its cargo.
94. There were suggestions for imposing differentiated levies on oil companies based on the pollution incidents from the carriage of each company's oil. The justification of this suggestion is that such differentiation would force the oil companies to charter ships of best quality and to avoid chartering substandard ships as a means of cutting the cost of chartering at the expense of safety. See TAN, supra note 11, at 342-43. The benefit of such mechanisms would be indirect whereas inducing ship-owners to properly maintain their ships would be direct and thereby more efficient. For comments on similar suggestions about the identical contribution formula to oil industry's private agreement, see Contract Regarding an Interim Settlement of Tanker Liability for Oil Pollution, Jan. 14, 1971, 10 I.L.M. 137, 137 (1971); see also M'GONIGLE & ZACHER, supra note 3, at 182. advance and supplementary "calls" (premium) charged by the P&I clubs, 95 the IOPC Fund also levies the oil companies based on the anticipated liability first and on the actual liability later. 96 Technically, there may be credit back to the contributors if the actual liability is less than the anticipated amount. However, this situation is rare. 97 Although the creation of the IOPC Fund is a praiseworthy innovation in terms of providing adequate compensation, its presence may reduce the deterrence effect of ship-owners' liability to the extent the Fund pays for oil pollution damage caused by the negligence of ship-owners. This argument is not really against the Fund's role to provide adequate compensation but against its role to partially absorb a negligent ship-owner's liability. However, there are many situations under the Fund Convention where the IOPC Fund pays compensation and there is no question of ship-owners' negligence. 98 These situations include natural disaster, 99 action of a third party, or negligence of the government authority in charge of maintaining lights and navigational aids. 100 In the latter two situations, the Fund may 100. Again, the liability of the Fund in these two situations is implied since they are not mentioned among the exonerating situations. This is also clear from the negotiations of the parties at the 1971 Conference, where some states (including Canada and the United States) demanded that the Fund should cover all cases of oil pollution damage not covered by the CLC. However, as a compromise, the Fund is exonerated from any liability for oil pollution from unknown sources (mysterious spills) or when the cause of the damage is war or war-like situation. See M'GONIGLE & ZACHER, supra note 3, at 184-85.
claim reimbursement from the third party and the government under the principle of subrogation. 101 Payment by the Fund for oil pollution damage caused solely by natural disasters reinforces the fact that the primary goal of the oil pollution liability regime is the provision of adequate compensation as opposed to the creation of deterrence from negligence. 102 However, providing adequate compensation through the IOPC Fund in the above three situations does not affect the deterrent effect of the liability law because no optimal precautionary steps taken by ship-owners could prevent pollution damage in those cases. 103 Consequently, there can be no objection to the Fund's role in providing compensation where ship-owners' negligence has no causal connection with an incident of oil pollution damage. In these cases, the Fund functions solely as an insurer for pollution victims and not for negligent shipowners.
The justification for compensation from the Fund in cases of natural disaster lies in the social benefit of internalizing the cost of "externalities" arising from oil pollution. 104 Oil pollution damage suffered by people not involved in the transportation contract is an external social cost (i.e., an externality) flowing from the transportation of oil. 105 If neither ship-owners nor oil companies bear this cost, the price of oil to consumers would not reflect this externality. Consequently, the market price of oil would be less than its real social cost and there would be excessive consumption of oil. This means that some people whose 101. Fund Convention, supra note 1, at art. 9, para. 2. 102. It is noteworthy here that the maximum liability limit of the Fund applies to per natural disaster regardless of the number of shipping incidents caused by the same natural disaster. See Fund Convention, supra note 1, at art. benefits from consumption of oil are less than the consumed oil's real social costs would buy oil. On the other hand, if oil companies pay for this kind of oil pollution damage through the IOPC Fund, the price of oil will reflect its real social cost; and those consumers whose utility from consumption of oil is below this cost will not consume this valuable limited resource. 106 In other words, the cost of oil pollution externalities will thus be internalized. Internalization of externalities leads to optimal resource allocation and prevents social waste. This also indirectly reduces the incidents of oil pollution to the extent the incidents of oil pollution are causally correlated to the amount of oil transported via sea because reduced consumption will naturally reduce the amount of oil transported via sea. As a result, imposing levies on oil companies for oil pollution damage from ships due to natural elements of the sea makes economic sense.
The innovative insurance arrangement through the IOPC Fund has greatly contributed to the success of the oil pollution liability regime in providing adequate compensation. Although provisions have been made for a similar fund under the HNS Convention, 107 one of the important elements of an insurance pool is rather weak in the case of the HNS Fund; that is, a large pool of similar insured risks. Unlike oil, the hazardous and noxious substances covered under the HNS Convention and carried via sea are diverse in nature and pose dissimilar risks. The number of such substances is likely to exceed 6,000 and they are carried in different vessel types and sizes. 108 This would be the main obstacle to the provision of a second tier of insurance through the HNS Fund, when the HNS Convention comes into force. Contributors of the HNS Fund would be the various chemical companies. 109 106. See generally CALABRESI, supra note 41, at 70-72. 107. See HNS Convention, supra note 55, at art. 9, para. 1(a)(ii), art. 14, para. 5(a)-(b). The HNS Fund would cover damages up to SDR250 million including SDR100 million from ship-owners.
108. TAN, supra note 11, at 335-36. 109. See generally id. at 334-56.
E. Insurance through the Supplementary Fund
The goal of adequate compensation for oil pollution damage has been greatly achieved by the creation of a new Supplementary Fund in 2003, culminating from a succession of initiatives following the Erika incident off the coast of Brittany, France, in 1999. 110 As mentioned earlier, the Supplementary Fund would provide up to SDR750 million (US$1.18 billion) for a single oil pollution incident on the waters of a contracting state. 111 The Supplementary Fund functions as a third tier of insurance against oil pollution damage. 112 It kicks in when the liability limit of the IOPC Fund is exhausted in providing compensation for oil pollution damage. With the exception of the higher compensation ceiling, the Supplementary Fund's scope of application and compensation procedures is similar to those of the IOPC Fund. As a result, all the above discussion related to the IOPC Fund's effect on deterrence from negligent navigation applies equally to the Supplementary Fund.
The contribution mechanism of the Supplementary Fund is also similar to that of the IOPC Fund: its contributions come from the oil companies in the contracting states to the Supplementary Fund Protocol. Like the IOPC Fund, the Supplementary Fund levies those oil companies that receive over 150,000 tons of oil via the sea from the contracting States. 113 One important difference between the two funds is that each contracting state to the Supplementary Fund has to make a minimum contribution 110. The ship broke into two with 31,000 tons of heavy fuel oil. It spilled 19,800 tons of oil. As of October 2010, a total of 7,131 claims had been made, and the total amount claimed reached as high as €388.9 million, of which 5,939 were admitted and €129.7 million paid for. goal of adequate compensation for oil pollution damage, as well as to the protection of the marine environment. 119 From an environmental point of view, the Supplementary Fund's contribution and compensation formulae are regrettable. An oil spill incident may cause as much damage to a developing country as to a developed one and may require as much compensation for both clean-up costs and monetary damage arising from oil pollution.
Despite this equal need for compensation, the burden of minimum compulsory contribution on the developing states would be unequally heavy. Fear of this burden discourages them from becoming parties to the Supplementary Fund Protocol. 120 Developing states usually receive less oil and via smaller tankers. Thus, they may be exposed to fewer, if any, devastating oil pollution incidents, an observation supported by the history of the most disastrous oil pollution accidents. 121 This observation, however, actually provides additional support for requiring minimum compulsory contributions to the Supplementary Fund from developing countries, as they would hardly require compensation from the Supplementary Fund. Yet, this does not completely obviate their need for assurance of compensation from the Supplementary Fund for a random extraordinarily large incident exceeding the limit of the IOPC Fund. Following such a spill, clean-up operations and adequate compensation should not be affected by a state's financial ability to contribute to the Supplementary Fund.
In addition, oil pollution incidents in some developing countries may occur due to the transport of oil to the developed 119. It is noteworthy here that oil pollution compensation covers not only the losses suffered by individual victims but also expenses for preventive measures taken by private individuals or public authorities to reduce or eliminate environmental damage from an oil spill. See CLC, supra note 1, at art. I, para. 6 (defining "pollution damage"). In fact, most of the compensation payouts are made against the latter type of damage.
120. One factor for the widespread acceptance of the Fund Convention is that the governments of the contracting states do not have to contribute any money to the IOPC Fund. The burden only falls on the oil companies in the state parties. See TAN, supra note 11, at 332-33.
121. Deepwater Horizon, Torrey Canyon, Amoco Cadiz, Exxon Valdez, Erika, Nakahodka and Prestige all occurred on the waters of developed countries.
world en route through the developing countries' waters. For example, oil tankers from the Persian Gulf to Western Europe, Japan, and the U.S. touch the waters of many African and Asian countries. 122 Yet, if a serious oil pollution incident occurs in those countries, compensation will not be forthcoming from the Supplementary Fund because these countries are not parties to the Supplementary Fund Protocol, having been discouraged by its compulsory minimum contribution.
F. Insurance from national oil pollution funds
Although the question of adequate compensation may seem to be fully addressed by the creation of the Supplementary Fund, the international oil pollution liability regime neither recognizes all types of 'oil' nor covers all pollution from the recognized types of oil. Compensation under the international regime is limited to pollution damage from "persistent oil." 123 Even if the pollution arises from persistent oil but the source of pollution is unknown or is not a ship, neither the ship-owners nor the two funds will provide compensation. 124 In addition, there are only twentyseven state parties to the Supplementary Fund compared to 105 parties to the Fund Convention. 125 As a result, there is always the likelihood that either an oil pollution incident will not fall under the international oil pollution liability regime 126 or oil pollution in non-state parties to the Supplementary Fund will exceed the IOPC Fund's limit.
The goal of adequate compensation, however, requires that these gaps in the international oil pollution liability regime be filled by national compensation funds, another layer of insurance against oil pollution damage. Canada responded to this need through the creation of the Ship-Source Oil Pollution Fund (SOPF). 127 The Oil Spill Liability Trust Fund (OSLTF) in the U.S. also serves a similar function. The SOPF covers any oil pollution damage not covered by the international liability law regime for any of the above reasons; however, it heavily subsidizes ship-owners at the expense of oil companies, who are the main contributors to the SOPF. 128 In many cases, there is no connection between the contributors and the beneficiaries of the SOPF in Canadian domestic oil pollution cases. Most of the oil pollution cases compensated by the SOPF arose from the bunker of non-tankers, 129 while the contributions to the SOPF mainly come from oil companies. The solution seems to be to require all vessels, tankers and non-tankers, small or large, to carry compulsory insurance against oil pollution. 
III. DECREASE OF ACCIDENTAL OIL SPILLS AND INSURANCE ARRANGEMENTS

A. Reduced oil pollution incidents
Empirical evidence shows that the incidents of accidental oil spills from tankers are steadily decreasing. 130 A survey of oil spill incidents in Canada shows that between 1993 and 2006 only 7.5 percent of the total spills were from tankers, while 75.5 percent were from non-tanker and 17 percent from unknown ships or other sources ("mysterious spills"). 131 This trend can also be observed worldwide. The world saw a dramatic decrease in the number of oil spill accidents from tankers in the last forty-one years. 132 For large spills of over 700 tons from 1970-1979, there were more than twenty-five spills on average per year. The number of such spills declined to an average of 9.3 per year during 1980-1989, 7.8 per year in the period of 1990-1999, and only 3.3 spills per year over the period of 2000-2010. 133 In addition to reduction in number, the size of the spills has also gradually decreased. The majority of oil spills from 1970 to 2010 were below seven tons, with most of the large spills occurring in the earlier years. 134 Logically, the amount of total spilled oil per year is also on the decline from 1980 onward except in a few random years when one or two large spills made the total quantity exceed the average by a large amount. 135 This downward trend in the incidents of oil spills is the result of a combination of many factors including the above-mentioned insurance arrangements. Other factors, which are not discussed in this article, include strict liability for oil pollution damage, higher liability limit, and some non-liability legal aspects such as improved tanker design and strong port state control. 136
B. Role of insurance in the decrease of oil pollution incidents
Although this article mainly highlights the role of insurance in providing adequate compensation in the above discussion, innovative insurance arrangements in the oil pollution liability regime has also incidentally improved the deterrence aspect of the liability law; increasing deterrence in turn contributes to the reduction of oil pollution incidents.
As this article has occasionally alluded to the latter role of insurance when discussing the justifications of the various insurance arrangements, the discussion here will be brief.
First, compulsory insurance prevents a negligent ship-owner from escaping liability by keeping its corporate assets low through forming a "one-ship" company. 137 This is because there will always be proceeds from compulsory insurance after an accident regardless of the value of the ship or its corporate status. This increases the probability of actual liability on ship-owners. As a result, their expected liability will now be higher than before, reflected in the insurance premium ship-owners pay. 137. See supra text accompanying note 47 (example of the widespread practice among ship-owners of forming "one-ship" corporations).
138. For example, if oil pollution causes on average $1,000 worth of damage per incident and the probability of liability (compensation) is 100 percent (i.e., liability is certain), the average expected liability of a ship-owner is $1,000 ($1,000 x 100%). On the other hand, if the probability is lower, like 50 percent, the expected liability per incident would be $500 ($1,000 x 50%). The premium for liability insurance is mainly based on this expected liability. Higher
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Higher expected liability or increased insurance premiums will make the expenditure on optimal care more cost-efficient. 139 In other words, in some cases where the cost of optimal care seemed higher to an insured than the expected liability in the past because of the possibility of escaping liability through the "corporate veil," this cost may now appear to be lower than the cost of care. Consequently, a rational ship-owner will be induced to take optimal care. 140 Second, direct action against insurers makes the probability of actual liability even higher than would be the case without the provision of direct action even when insurance is compulsory. There are two explanations for this: first, despite compulsory insurance, an insured may be bankrupt and the insurer could simultaneously deny the liability judgment on grounds of lack of privity of contract between the insurer and the liability claimant; second, the insurer may plead some policy defenses or exceptions (e.g., non-payment of premium) against the insured and consequently against the claimant. The provisions of direct action against insurers under the oil pollution liability regime eliminated both these possibilities. 141 As insurers will be exposed to more frequent payouts to the victims of oil pollution in cases of negligence by the insured shipowner, insurers will charge higher premiums on negligent shipowners. Increased premiums will in turn induce the insured to expected liability would require a higher premium, while lower expected liability will reduce the premium. See Billah, supra note 10, at 310.
139. Using the example from the previous note, when the expected liability is $500 due to the low probability of liability, a ship-owner may not want to spend more than $500 on care. On the other hand, when the liability is certain (100 percent probability) and the expected liability is $1,000, a ship-owner would not hesitate to spend up to $1,000 on care in order not to be held liable. Whenever the cost of care is less than the damage it prevents, care is cost-efficient or optimal.
140. Cost of optimal care can never be more than the expected liability because optimal care, by definition, is care that costs less than the probabilitydiscounted or expected liability. See Guido Calabresi & Jon T. Hirschoff, Toward a Test for Strict Liability in Torts, 81 YALE L. J. 1055, 1056-57 (1972). However, cost of optimal care might appear higher because of the lower probability of being held liable due to a liable party's ability to escape from paying for liability judgment. See SHAVELL, supra note 9, at 230-32, 387-91.
141. See CLC, supra note 1, at art. VII, para. 8. See also discussion supra Part I.B.
reduce their insurer's exposure to oil pollution claims. 142 The only way the insured can do this is through improving their standard of care so that the number of oil pollution incidents decreases from the existing level. The dramatic reduction in oil pollution accidents may be at least partly due to this indirect incentive towards care, emanating from the provision of direct action in the oil pollution liability regime.
The direct action provision also motivates insurers to be extra vigilant against the negligent conducts of their insured ship-owners. Insurers have various tools such as premium rate variance, deductibles, policy limit, and even outright denial of coverage to check the carelessness of insured ship-owners. 143 Since insurers use these tools even when there is no provision for direct action against them, they now have an added incentive to use them more frequently. The end result is increased pressure on the owners of substandard ships to take optimal care.
Lastly, even though the second and third tier of insurance through the IOPC and Supplementary Funds are mainly designed for adequate compensation and are funded by the oil industry and not by ship-owners, these arrangements indirectly put pressure on ship-owners to be more diligent in the operation of their ships. This is because oil companies, who are the main contributors to both funds, are also the main, if not sole, customers of the oil-carrying ships (tankers). Given that the operation of these ships has a direct effect on the ultimate contributions that oil companies make to the Funds, oil companies as a group are naturally opposed to and united against substandard shipping. This opposition translates into various initiatives to motivate ship-owners toward optimal care. One such initiative is a database maintained by the oil industry on substandard ships, known as the Ship Inspection Report (SIRE) liability. 148 Although a transaction with zero cost may never exist in the real world, transaction costs would be minimal and the parties could allocate their resources optimally where the parties can easily bargain and "are of approximately equal size, number, expertise, and wealth." 149 In the context of oil pollution liability, such transactions do exist between ship-owners and oil companies due to their equal bargaining power and mutual dependence on each other. As a result, even though the initial burden of additional oil pollution compensation through the IOPC Fund and the Supplementary Fund falls on oil companies, the negotiation between the organizations representing ship-owners and oil companies ultimately leads to the optimal allocation of resources to reduce oil pollution incidents.
IV. CONCLUSION
The international oil pollution liability law regime is one of the best examples of how proper insurance arrangements can guarantee the success of liability law in providing adequate compensation and deterring liable parties from negligent behavior.
However, its excessive focus on compensation sometimes ignores the most important goal of liability law: deterrence. Providing compensation from various funds not contributed to by liable ship-owners does not promote the goal of deterrence. Luckily, this has not led to an increase in oil pollution incidents because the oil industry puts indirect pressure on ship-owners to provide well-maintained ships. Accidental oil pollution incidents from ships are on the decline. This is brought 148. The theorem is usually discussed in the context of two parties without any prior contractual relationship, where the action of one side causes harm to the other (e.g., the action of a rancher raising cattle causes harm to the crops of a neighboring farmer). Although there are contractual relationships between individual ship-owners and individual oil companies to transport oil, no such contract exists between these two groups. The action of the former as a group (i.e., negligent navigation) causes harm to the latter group (i.e., increased contribution to the IOPC and Supplement Funds to pay for pollution damage). See id. at 2-5.
149. CALABRESI, supra note 41, at 172.
about by a multitude of factors; among these factors, innovative insurance arrangements are very important. 150 Despite the positive observations above, some aspects of the international oil pollution liability regime need improvement. The scope of its application is very narrow compared to the OPA. Since the international regime covers only pollution damage from oil tankers or ships which are adapted to carry oil as cargo and are actually carrying oil at the time of an oil spill, it would not cover the recent Deepwater Horizon oil spill-the world's largest oil spill incident-even if the U.S. were a party to it. This is regrettable because oil companies will always be the source of these types of oil spills, and they finance both the IOPC and Supplementary Funds in the international regime. Furthermore, the definitions of "oil" and "ship" are broader in U.S. law than in the international regime. Lastly, the mandatory minimum contribution to the Supplementary Fund stands in the way of the ratification of the Supplementary Fund Protocol by many developing states. Where devastating oil pollution incidents occur in non-state parties to the Supplementary Fund Protocol, this affects both the international oil pollution regime's primary goal of adequate compensation as well as clean-up measures in affected marine environments.
150. Among the other factors are strict liability for oil pollution, higher liability limit, improved tanker designs (e.g., double-hull) and strong enforcement of oil pollution regulations by port states. See Billah, supra note 136, at 222-38.
